The low surface recombination veloclty ensures an e x c e l l e n t c u r r e n t g a l n a t l o w c o l l e c t o r c u r r e n t d e n s i t i e s , m a k i n g t h e d e v i c e a t t r a c t i v e f o r a n a i o g a p p l i c a t i o n s . F o r d i g i t a l a p p l i c a t i o n s , s u i t a b l e e m i t t e r / b a s e c o m p o s i t i o n a l g r a d i n g c a n r e d u c e t h e b u i l t -i n v o l t a g e t o t h e b a n d g a p o f t h e b a s e (E,=0.78 eV). Hence t h e e m i t t e r -b a s e o t e n t i a l f o r a g i v e n c o l l e c t o r c u r r e n t w i l l b e l o w e r t h a n i n t h e AlGaAs/GaAs materia? system (E,=1 . 4 3 e V ) , r e s u l t i n g i n a reduced power-delay product.
I n P / I n G a A s h e t e r o j u n c t i o n , b i p o l a r t r a n s i s t o r s ( H B T ' s ) a r e p a r t i c u l a r l y a t t r a c t i v e f o r o p t o e l e c t r o n i c i n t e g r a t e d c i r c u i t a p p l i c a t i o n s due t o t h e i r m a t e r i a l c o m p a t i b i l i t y w i t h long-wavelength sources and detectors.
The low surface recombination veloclty ensures an e x c e l l e n t c u r r e n t g a l n a t l o w c o l l e c t o r c u r r e n t d e n s i t i e s , m a k i n g t h e d e v i c e a t t r a c t i v e f o r a n a i o g a p p l i c a t i o n s . F o r d i g i t a l a p p l i c a t i o n s , s u i t a b l e e m i t t e r / b a s e c o m p o s i t i o n a l g r a d i n g c a n r e d u c e t h e b u i l t -i n v o l t a g e t o t h e b a n d g a p o f t h e b a s e (E,=0.78 eV). Hence t h e e m i t t e r -b a s e o t e n t i a l f o r a g i v e n c o l l e c t o r c u r r e n t w i l l b e l o w e r t h a n i n t h e AlGaAs/GaAs materia? system (E,=1 . 4 3 e V ) , r e s u l t i n g i n a reduced power-delay product.
Organometallic chemical vapor deposition (OMCVD) has been used t o p r o d u c e h i g h -q u a l i t y InP-based lasers and detectors, however no HBT's f a b r i c a t e d i n t h i s m a t e r i a l s y s t e m h a v e
been reported up to now. I n o u r e x p e r i m e n t , a t m o s p h e r i c p r e s s u r e OMCVD was used t o grow an InP/InGaAs double-heterostructure bipolar transistoron (100) sulfur doped InP s u b s t r a t e s , u s i n g t r i m e t h y l i n d i u m , t r i m e t h y l g a l l i u m , a r s i n e , a n d p h o s p h i n e a t 625 C. The base was p -d o p e d u s i n g d i e t h y l z i n c t h e n -l a y e r s w e r e do ed d i e t h y l t e l l u r i d e . On t h e n+ InP substrate, a 0.75 urn IgP c o j i e c t o r l a y e r ( n = 5 x 1 0 18cm-' ! was rown followed by a 150 nm InGaAs base (p=5x10 cm-) .
On b o t h s i d e s o f t h e b a s e , a 9 5 nm,doping setback was used t o p r e v p t t $ e o u t d i f f u s i o n o f Zn d u r i n g t h e g r o w t h . The I n P e m i t t e r l a y e r was doped t o n=5xlC cm -
The t r a n s i s t o r s w e r e f a b r i c a t e d a s a t w o -l e v e l mesa s t r u c t u r e w i t h s t a n d a r d c h e m i c a l e t c h i n g t e c h n i q u e s , u s i n g d i l u t e H C 1 f o r t h e I n P , a n d 4H2SO4:M 02:HLO f o r t h e InGaAs l a y e r .
Au-Sn c o n t a c t s w e r e u s e d f o r t h e e m i t t e r a n d c o l l e c t o r , a n d Au-Be t o t h e b a s e , a l l o y e d f o r 3 s a t 380 C.
The OMCVD grown t r a n s i s t o r s showed c u r r e n t g a i n s a s h i g h a s 5 0 0 0 a t room temperature, the h i g h e s t a l n r e o r t e d i n t h i s m a t e r i a l s y s t e m , s u r p a s s i n g t h e p r e v i o u s v a l u e b y n e a r l y a f a c t o r 09 4. TEe f o r w a r d I -V c h a r a c t e r i s t i c o f t h e . b a s e -e m i t t e r . j u n c t i o n showed an i d e a l i t y f a c t o r o f n = l .1 over more than 10 decades ( F i g . 1 ) . Assuming a u n i t y i n j e c t i o n c o e f f i c i e n t , we o b t a i n a m i n o r i t y c a r r i e r d i f f u s i o n l e n g t h o f 7 . 5 urn, su e r i o r t o t h e b e s t v a l u e s o b t a i n e d b y e i t h e r LPE o r MBE.
F i g . 2 shows t h e s m a l l -s i g n a P c u r r e n t g a i n o v e r a l m o s t t h r e -e o r d e r s o f m a g n i t u d e o f c o l l e c t o r c u r r e n t , t h e maximum b e i n a 5000 a t about 1000 Acm -2 . 
